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(X, $||\cdot||x$ ) , $B[X]$ $X$
$||\cdot||_{B[X}$ ] . $\mathbb{Z}$
, $\mathrm{N}$ . $\mathfrak{P}=\{.P_{j} : j\in \mathbb{Z}\}$ $B[.\lambda^{\Gamma}]$
:
$(\mathrm{p}_{-}1)$ $P_{j}PP_{\mathit{1}}=\delta_{j},{}_{\mathrm{o}}P_{\mathrm{j}}$ $(\forall j, n\in \mathbb{Z})$ . , $\delta_{j,n}$ Kronecker
.
(P-2) $\bigcup_{j\mathrm{j}}\in \mathrm{z}^{P(X})$ $X$ .
$(\mathrm{P}_{-}3)$ $j\in \mathbb{Z}$ , $P_{j}(f)=0$ $f=0$ .
$7l\in \mathrm{N}$ , $M_{n}$ $\{P_{j}(X):|j|\leq n\}$ $X$
. X .
$\mathfrak{T}_{n}$ X Mn T , $f\in M_{n}$ $T(f)=f$
. , X M,
. , $B[X]$ ,
, $B[X]$ $S,$ $T\in$ \tau \alpha ,




. , [14], [15] . ,
, [16] .
2.
$(\Omega, \mu)$ . $\mathfrak{T}=\{T_{t} : t\in\Omega\}$ $=\{U_{t} : t\in\Omega\}$ $B[X]$
$f\in X$ $T\in B[X]$ , $trightarrow T_{t}TU_{t}(f)$
\Omega \mu - . $T\in B[X]$
$\Phi_{T}(f)=\Phi_{T}(\mathfrak{T},\mathrm{u},\cdot f)=\int_{\Omega}T_{t}\tau Ut(f)d\mu(t)$ $(\forall f\in X)$
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. , Bocher \Phi T\in B[X] ,
$||\Phi_{T}||_{B[]}X\leq AB||\tau||_{B\mathrm{f}1}X$
. ,
$A= \sup\{||Tt||_{B1^{x}}] : t\in\Omega\}<\infty$ (1),
$B= \sup\{||U_{t}||B1^{X}] : t\in\Omega\}<\infty$ (2)
. $B[X]$ , ’ . ,
$\#=\{S\in B[X] : ST=Ts, \forall T\in \mathfrak{F}\}$ .
, :
$\mathfrak{P}\subseteq \mathfrak{T}’)$ (3)
$\mathfrak{P}\subseteq \mathrm{u}^{r}$ , (4)
$T_{t}U_{t}=I$ $(\forall t\in\Omega)$ . (5)
, B .
1 $\tau_{\in}B[X]$ . $T\in \mathfrak{T}’\cup$ , \Phi T=T .
t\in \in \Omega , $\tau_{t}\tau_{=}\tau\tau_{t}$ . , (5) ,
$f\in X$ ,
$\Phi_{T}(f)=\int\Omega I_{\Omega}(\tau\tau t)U_{t}(f)d\mu(t)=TI(f)d\mu(t)=T(f)$




. , $S_{n}$ n , (3) (4) ,
$S_{n}\in \mathfrak{T}’’\mathrm{n}\mu$ $(\forall n\in \mathrm{N})$ . (6)
2 $T\in \mathfrak{T}_{n}$ , $\Phi_{T}\in$ .
$f\in X$ . $TU_{t}(f)$ $M_{n}$ ,
$TU_{t}(f)=S_{n}(TU_{t}(f))$ $(\forall t\in\Omega)$









. , (5) ,
$\Phi_{T}(g)=\int_{\Omega}T_{t}TU_{t}(_{\mathit{9})(t}d\mu)$
$= \int_{\Omega}T_{t}U_{t}(g)d\mu(t)=\int_{\Omega}I(g)d\mu(t)=g$ $(\forall g\in M_{n})$ .
, $\Phi_{T}$ .
$n\in \mathrm{N}$ ,
$\mathfrak{T}_{n}^{*}=\{T\in \mathfrak{T}_{n} : \Phi_{T}Pj=0, \forall j\in \mathbb{Z}, |j|>n\}$
. , , (P-1), (6) 1 ., $S_{n}$
.
3 $T\in$ , $\Phi_{T}=s_{n}$ .
$T\in \mathfrak{T}_{n}$
$\Phi_{T}P_{j}=0$ ($\forall j\in Z$, |>n) (7)
. $\Phi_{T}$ $S_{n}$ X , (P-2)
$\Phi_{T}(P_{j}(f)\rangle=s_{n}(P_{j}(f)) (\forall f\in X, \forall j\in \mathbb{Z})$
. $\leq n$ , $S_{n}(P_{j(f}))=P_{j}(f)$ 2
, $\Phi_{T}(P_{j}(f))=P_{j}(f)$ . , $|j|>n$ , (P-1), (7)
$S_{n}(P_{j(f)})= \sum nP_{k}(P_{j(f}))=\sum n\delta_{k},{}_{j}P_{j(f)}=0=\Phi\tau(P_{j}(f))$
$k=-n$ $k=-n$
.
$\mathfrak{M}$ $B[X]$ . $S\in B[X]$ ,





U , $U$ S .
1 $S\in$ ’ . ,
$||S-s,||_{B}1^{\mathrm{x}}1\leq ABE_{\mathfrak{T}_{n}^{*}}(S)$ (8)
. , $AB\leq 1$ $S_{n}$ S .
$f\in X,T\in$ . , 3 (5) ,
$(S-S_{n})(f)=(s- \Phi_{\tau})(f)=\int_{\Omega}(S-Tt\tau Ut)(f)d\mu(t)$






$||\alpha I-S_{n}||_{B1^{x}}$ I $\leq ABE_{\mathfrak{T}_{\mathfrak{n}}}\cdot(\alpha I)$
. , $AB\leq 1$ $S_{n}$ \alpha I .
$\mathfrak{B}=\{V_{t} : t\in\Omega\}$ $B[X]$ – $f\in X$ , $t\mapsto V_{t}(f)$
\Omega \mu - . , $\chi$ \Omega \mu - $W\in B[X]$
. ,
$( \chi*W)(f)=\int_{\Omega}\chi(t)V_{t}(W(f))d\mu(t)$ (9)
Bocher (cf. [6], [8]). \mbox{\boldmath $\chi$} W
. $\chi*W\in B[\lambda^{\Gamma}]$ ,
$||\chi*W||_{B[x}]\leq C||x||_{1}||W||_{B1^{x\mathrm{I}}}$
. ,
$C= \sup\{||Vt||B[x1 : t\in\Omega\}<\infty$ , $|| \chi||_{1}=\int_{\Omega}|\chi(t)|d\mu(t)<\infty$
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.2 $\mathfrak{B}\subseteq \mathrm{u}^{J},$ $w\in \mathrm{u}’$ . ,
$||\chi*W-s_{n}||_{B1^{x}}]\leq ABE_{\mathfrak{T}_{n}}^{\prec}\cdot(\chi*W)d$
. , $AB\leq 1$ $S_{n}$ \mbox{\boldmath $\chi$}*W .
3.
,
. , $f\in X$ ,
$F_{-} \lrcorner..lr\backslash ’.\prime 1=\underline{F}_{\lrcorner}l-\lambda_{-}\overline{\prime\vee}\backslash \Gamma\overline{7}.f^{)},=\underline{\inf}\int \mathrm{L}||\prime r_{-\ovalbox{\tt\small REJECT}\rfloor_{X}}=$ .
$g\sigma_{\underline{-}\mathrm{J}^{f_{\mathcal{R}}}arrow\}_{-}}*-$
— $-$
, M’ f . $\{E_{n}(f):n\in \mathrm{N}\}$ $n$
, (P-2) ,
$\lim E_{n}(f)=0$ $(\forall f\in X)$ (10)
$narrow\infty$
. En( $0$ f





2 $n\in \mathrm{N}$ , $L_{n}\in$ . , $fo\in X$
$\{||L.’(f_{0})||x\}$ .
1 \alpha =0 ,
$||S_{n}||_{B}1^{X}]\leq AB||L_{n}||B1X1$ $(\forall n\in N)$
. , ( ) – .
3 $n\in \mathrm{N}$ , $L_{n}$ $X$ $M_{n}$ $>n$
$j\in \mathbb{Z}$ , $L,P_{j}=0$ . , $[0, \infty)$
p \rho (0) $=0$
$||L_{n}(f)-f||x\leq\rho(E_{n}(f))$ $(\forall f\in X, \forall n\in \mathrm{N})$ (12)
.
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$\rho$ : $[0, \infty)arrow[0, \infty)$ p(0) $=0$ (12) . ,
(10) (12) ,
$\lim_{narrow\infty}||L_{n}(f)-f||_{X}=0$ $(\forall f\in X)$ .
, (12) ,
$||L_{n}(g)-g||x\leq\rho(E_{n}(g))=\rho(0)=0$ $(\forall g\in M_{n}, n\in \mathrm{N})$
, L, . 2 .
3 $n\in \mathrm{N}$ , L 3 . ,
$||L_{n}(f)-f||_{X}\leq KE_{n}(f)$ $(\forall f\in X, \forall n\in \mathrm{N})$
$K>0$ .
4.




. , $n\in \mathrm{N}$ , $S_{n}$ (13) $n$
. $T\in B[X]$ X ,







(cf. [1], [6], [7], [19]). $M[X]$ $X$
. I $S_{n}(\forall n\in \mathrm{N})$ $B[X]$ .
, \Omega \mu \Omega . $\mathfrak{T}=\{T_{t}$ : $t\in$
$\Omega\},\mathrm{U}=\{U_{t} : t\in\Omega\}$ $M[X]$ ,
$\tau_{t}$
$\sum\infty e_{j}(t)P_{j}$







. , $\{\mathrm{e}_{\mathrm{j}} : j\in \mathbb{Z}\},$ $\{f_{j} : j\in \mathbb{Z}\}$ , \Omega --{
$e_{j}(t)f_{j}(t)=1$ $(\forall j\in \mathbb{Z}, t\in\Omega)$ (16)
. (14) , $g\in P_{j}(X)(\forall j\in \mathbb{Z})$ ,
. $\lim_{tarrow u}||\tau_{t}(\mathit{9})-T_{u}(g)||x=\lim_{tarrow u}|e_{j}(t)-fj(t)|||g||_{X}=0$ $(\forall u\in\Omega)$
. , (P-2) – $f\in X$ ,
$t-\rangle T_{t}(f)$ \Omega . , $f\in X$ , $trightarrow U_{t}(f)$ $\Omega$
. , $f\in X,$ $T\in B[X]$ , $t\mapsto T_{t}TU_{t}(f)$
\Omega . , (14), (15), (16) (P-3) , (3), (4)
(5) . , ,
.
, , $\{e_{\mathrm{j}}\},$ $\{f_{j}\}$
$\int_{\Omega}e_{j}(t)f_{j}(t)d\mu(t)=0$ $(\forall j, k\in \mathbb{Z},j\neq k)$ (17)
.
4 $\mathfrak{T}_{n}^{*}=\mathfrak{T}_{n},$ $\forall n\in \mathrm{N}$ .
$T\in$ (7) . $j\in \mathbb{Z},$ $|j|>n,$ $f\in$









4 $S\in M[X],$ $n\in \mathrm{N}$ . , sn l S
.
$t\in$ \Omega , S $T_{t}$ , 4 1
.













$c_{j}( \mathfrak{B},\chi)=\int_{\Omega}\chi(t)v_{j}(t)d\mu(t)$ $(\forall j\in \mathbb{Z})$
. , 4 .
4 $n\in \mathrm{N}$ , $S_{\tau\iota}$ \mbox{\boldmath $\chi$}*W .
5 $\alpha$ , $n\in \mathrm{N}$ . , $S_{n}$ \alpha I
.
4 1 .




$(\forall t\in \mathrm{R})$ (20)
$|$
$j=-\infty$
, $\mathfrak{T}=\{T_{t} : t\in \mathrm{R}\}$ $B[X]$ . ,
$G$ , $D(G)$ .
$G(f)$ $\sum\infty\lambda_{j}P_{j}(f)$ $(\forall f\in D(G))$
$j=-\infty$
([6, Proposition 2] ).
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. , (16) (17) $\{e_{\mathrm{j}}\},$ $\{f_{j}\}$
:
$e_{j}(t)=e^{-im_{j}\varphi}(t)$ , $f_{j}(t)=e^{im_{\mathrm{j}}\varphi(t})$ $(\forall t\in[a, b], j\in \mathbb{Z})$ .
,
$\varphi(b)=\frac{2\pi}{b-a}(t-\frac{1}{2}(b-a))$
, $\{m_{j} : j\in \mathbb{Z}\}$ , $j\neq k$ $j,$ $k\in \mathbb{Z}$ $m_{j}\neq m_{k}$
.
, $\emptyset=\{g_{j},g_{j}^{*}\cdot\}j\in \mathrm{z}$ . , $\{g_{j} : j\in \mathbb{Z}\}$ $\{g_{j}^{*} : j\in \mathbb{Z}\}$
$X$ $X^{*}$ ($X$ ) (cf. [5],
[18] $)$ :
(G-1) $\{g_{j} : j\in \mathbb{Z}\}$ $X$ .
(G-2) $j\in \mathbb{Z}$ , $g_{j}^{*}(f)=0$ $f=0$ .
(G-3) $g^{*}j(g_{n})=\delta j,n$ $(\forall j,n\in \mathbb{Z})$ .
,
$\ovalbox{\tt\small REJECT}(f)=gj*(f)g_{j}$ $(\forall j\in Z,f\in X)$
, $\mathfrak{P}=\{P_{j} : j\in \mathbb{Z}\}$ (G-1), (G-2) (G-3) .
, 4, 4 5 .
, X . , $X$
(cf. [3], [6], [17], [20]):
(H-1) $X$ $L_{2\pi}^{1}$ $||\cdot||x$ .
(H-2) $K>0$ , llflh $\leq K||f||x(\forall f\in X)$ .
(H-3) $T_{t}(f)(\cdot)=f(\cdot-t)(\forall f\in X)$ ,
$t\in \mathrm{R}$ $T_{t}$ $B[X]$ .
(H-4) $f\in X$ , $trightarrow T_{t}(f)$ $\mathrm{R}$ .
$C_{2\pi}(\mathrm{R}$ $2\pi$ , $f\in C_{\mathit{2}\pi}$
$||f||_{\infty}= \max\{|f(t)| : |t|\leq\pi\}$
);
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$L_{2\pi}^{\mathrm{p}},$ $1\leq p<\infty(\mathrm{R}$ $2\pi$ , $[-\pi, \pi]$ $P$
, $f\in L_{2\pi}^{\rho}$
$||f||_{p}=( \frac{1}{2\pi}\int_{-\pi}^{\pi}|f(t)|^{p}dt)1/p$
). , [6] (cf. [3], [17], [20]) .
,
$(\Omega, \mu)=([-\pi, \pi],$ $\frac{1}{2\pi}dt)$ , $e_{j}(t)=e-ijt$ , $f_{j}(t)=g_{j}(t)=e^{i}jt$ ,
$g_{j}^{*}(f)= \hat{f}(j)=\frac{1}{2\pi}\int_{-\pi}^{\pi}f(t)e^{-i}jt_{dt}$
(f $n$ ) ( 1 ). , M, $n$
$X$ , $\mathfrak{T}_{n}$ X M
$B[X]$ . , $U_{t}=T_{-t},$ $||T_{t}||_{B1x1}=$
$||U_{t}||B[x]=1(\forall t\in[-\pi, \pi])$ . $\mathfrak{B}=\mathfrak{T},$ $\chi\in L_{2\pi}^{1}$ . ,
$( \chi*I)(f)(x)=\frac{1}{2\pi}\int_{-\pi}^{\pi}x(t)f(x-t)dt$ $(\forall f\in X)$
. , 4 5 .
6 $n\in \mathrm{N},$ $\chi\in L_{2\pi}^{1},$ $\alpha$ . , :
(a) $S_{n}$ $\mathfrak{T}_{n}$ \mbox{\boldmath $\chi$}*I .
(b) s, \tau 7 \alpha I .
4 , $\mathfrak{T}_{n}^{*}=$ , 3 , $C_{2\pi}$
Kharsh adze-LozinsH
Faber , Berman ([2, 6 5 ], [4, 7 3 ] )
( [15] ).
, 6(a) \mbox{\boldmath $\chi$} . ,
([16, 6,7 ).
$1^{\mathrm{O}}$ (Fei\’er) $\alpha>0,$ $\in \mathrm{N}$ ,
$\chi(t)=Fm,\alpha(t)=\sum^{m}\frac{A_{m-|\mathrm{j}|}^{(\alpha)}}{A_{m}^{(\alpha)}}e=j=-mijt1+2\sum_{j=1}\frac{A_{m-j}^{(\alpha)}}{A_{m}^{(\alpha)}}m\cos jt$ .





$2^{\mathrm{O}}$ (Riesz) $m\in \mathrm{N},$ $\kappa,$ $\lambda>0$ ,
$\chi(t)=r_{m},(\kappa,\lambda t)=j=-m\sum(1-|m\frac{j}{m+1}|\kappa)\lambda e^{ijt}$ .
$3^{\mathrm{O}}$ (de la Vall Poussin) $m\in \mathrm{N}$ ,
$\chi(t)=v_{m}(t)=1+2\sum_{j=1}^{m}\frac{(m!)^{2}}{(m-j)!(m+j)!}\mathrm{c}\mathrm{o}\mathrm{e}\dot{r}^{t}=\frac{(m!)^{\mathit{2}}}{(2m!)}(2\cos\frac{1}{2}t)2m$ .








$5^{\mathrm{o}}$ (Feje’r-Korovkin) $m\in \mathrm{N}$ ,
$\chi(t)=K_{m}(t)=A_{m}|\sum^{m}\lambda(mj)ej=0\dot{l}\mathrm{j}t|^{\mathit{2}}$ .
,
$\lambda_{m}(j)=\sin(\frac{j+1}{m+2})\pi$ $(j=0,1,2, \ldots, m)$ , $A_{m}=(_{j=} \sum_{0}^{m}\lambda_{m}2(j))^{-1}$
$6^{\mathrm{O}}(\mathrm{G}\mathrm{a}\mathrm{u}\mathrm{s}\mathrm{S}^{- \mathrm{w}\mathrm{e}\mathrm{i}}\mathrm{e}\mathrm{r}\mathrm{s}\iota \mathrm{r}\mathrm{a}\mathrm{S}\mathrm{S})\lambda>0$ ,
$\chi(t)=w_{\lambda}(t)=\sqrt{\frac{\pi}{\lambda}}\mathrm{j}=-\sum_{\infty}^{\infty}\exp\{-\frac{(t-2\pi j)2}{4\lambda}\}=\sum j=\infty-\infty e-\lambda \mathrm{j}2e^{ijt}$ .
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$7^{\mathrm{O}}(^{\mathrm{p}_{\circ \mathrm{i}}}\mathrm{s}\mathrm{s}\mathrm{o}\mathrm{n})0\leq r<1$ ,
$\chi(t)=pr(t)=1+2\sum\dot{d}\cos jt\infty=\frac{1-r^{\mathit{2}}}{1-2r\cos t+r^{\mathit{2}}}$ .
$j=1$
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